Relaxant properties mediated by nitroglycerin in aortic coarctation hypertensive rats.
Nitroglycerin-mediated vasorelaxation is chiefly attributed to the cyclic guanosine monophosphate (cGMP)-dependent pathway, and partly to the cGMP-independent pathway via calcium-activated K(+) channels (K(Ca)). To investigate whether chronic hypertension alters responses of vascular smooth muscle to vasoactive agonists, we determined nitroglycerin-mediated relaxation of aortic rings from coarctation hypertensive rats. Banding the abdominal aorta above the renal arteries for 4 weeks elevated blood pressure and caused cardiac hypertrophy by 49%. In response to nitroglycerin, the relaxation of aortic rings precontracted with 10(-7) M norepinephrine was lower in the banded group than in the sham-operated group. Methylene blue, a guanylate cyclase inhibitor, suppressed a greater part of nitroglycerin-mediated relaxation and reached similar levels of relaxation in the two groups. Charybdotoxin, a specific K(Ca) channel blocker, also suppressed the relaxation by about 40% in the aortic rings from sham-operated animals, but not in those from the banded group. The response to charybdotoxin was markedly diminished or virtually eliminated in the banded group in the presence or absence of methylene blue. The combination of charybdotoxin and methylene blue nearly abolished nitroglycerin-mediated relaxation in the sham-operated group, whereas nitroglycerin-mediated relaxation was seen to remain in the banded group. These results indicate that the involvement of cGMP-independent K(Ca) channels in nitroglycerin-mediated relaxation disappeared after the development of hypertension produced by aortic coarctation.